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(54) OPTICALLY PROTECTING COMPOSITION CONTAINING TOCOPHEROL SORBATE 

(57)Abstract: 

PURPOSE: To obtain an optically protecting topical composition containing tocopherol sorbate 
and useful for protecting the skin from a harmful effect caused by irradiation of ultraviolet rays 
such as sunburn, and premature aging induced by the sunshine without preventing a sunburn 
response. 

CONSTITUTION: This optically protecting topical composition containing tocopherol sorbate 
includes safe and optically protective amount, preferably 1-20wt.%, more preferably 2-5wt.% of the 
tocopherol sorbate, and safe and optically effective amount of a topical carrier, and preferably has 
a lotion, cream, gel, aerosol spray, cosmetic foundation or lip color form. The compound 
penetrates into the skin and prevents a damaging reaction in the skin by the radical captive and 
photochemical reaction scavenging activities in the skin, so the protecting effect is not affected 
by scraping, wearing out or washing out of the active ingredient. The compound is preferably 
applied to the skin in 0.01-1 .0mg/cm2, preferably 0.05-0.5mg/cm2 until 4hr before exposure of 
the skin to the ultraviolet rays. 
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(57)H#lf»3fc<Z>ttffl] 

[If #«2]g{**<&te7k*;ftH;fttf -^v^xS. *>y=i— hy^y-tr'JKxxir^s TMzh 

a— JUflL Tf^gx— 7-;ugf3W*» ^fffiT/un— ;ux;*t-;u!B % 7^iXf^S. tt 
to-^xak «J>tt*SL ^p-^H. TB-*a**«^7K* "5^*n- 

OH OH CHg 

;u^*: CH 2^ CH - CH 2- (0iH 2 -CH 2 ) n -QH, 

OH OH CHo 
II I 3 

CH 2 -CH-CH 2 - COCH-CH 2 ) n ~ 0H ' 

OH OH CHo CHo 

II I 3 I 3 

CH 2 -CH-CH 2 -0-CH 2 -CH-0-CH-CH 2 -OH, Xtf 

OH OH CHo CHo 

II I 3 I 3 

CH 2 -CH-CH 2 -0~CH-CH 2 -0-CH 2 -CH-OH, 

(5£<K n = lXte2) 

[i»*«4]S<*#o.25ttM3°/o<DTfe-fls^ 

(CH 2 -CH 2 ) x - (CH 2 -CH) y 

c=o 

©*§Jifc*!l: OH 

(xt*. x:y<OJ£l*1:97b£l:24'-efcy % #fil^<D^ftli3500;^4500-e&<S>) 
[rt#il5]ffi{*7bMbMS±I*#l^&:5%^ 

T?l] o 

CIS^3l7]jElC1 %7!jS10%(7)2— X^U/\^^;u p — ^^>*>>-^_|. y^JUth^-i/is^ls 
V^M*>, 2-tKP^V-4-^h^rvK>l/7xy> s *^;Uv^;Up-75/£,m#I£ 2 4 

« h ^ v r v ^ >/ ^^^ <04 - N - N -( 2 -W^*'>^)^^7'5>'SjaSiftxx-r;u. 
2-thP^v-4-(2-tKP^vXh^v)^>y7xy><7)4-N,N-(2-X^;u^^>;u)^ 

;UT5^mW^XXT;U,4-(2-tKP^vXK^rv)vK>>/>r;U^>(7)4-N,N-(2-X^ 
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xyXDN,N-v-(2-X^;b/NJFv;U)-4-T5y^,i.#^XT;U,4-(2-tKP^rVXh^ 
»J»T?fc*C^Hlc4#*J:-r*»3R3[lgH«<DjflfiJt«5„ 
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mBMomm: Bittmitm&ipxAmofo&zmx&Zc Btm-tizitmm. ^Rumw? 0 
A*imw<nmm<DtMzmmmimMizBft<D*izmtei+^^ 

itlcA±(DF B 1S[^70%^^^Mf«[*micF^l^^^l!oLNf*^CD#Jl^oriN^S-efe 

B7"fc^<DftB^^BiS<7)i:fc^^FpT(DfeSliiiiieE(fiI]^. B*£lf)-efc& 0 ruVBj&ft^ffl^;* 
;h,3290~320^y>-*<7> 

l*^Jf«®lcfcNt^e14^^bT?fe^ 0 ^^<^D^WP^IiB3feaS^<bA^Jt^(7)r B 1^Dm^M 

as jfa ( j£t as it) 

^S.t>*B*MltMnp (Sunscreen and Suntan Products) J % Handbook of Nonprescription Drugs. %1 
Ufju 26^. 499~51 1I S (American Pharmaceutical Association,Washington,D.C.,1982) hu— 3?$. 
If?*—?* (Grove and Forbes), T B !^ltJ±cft^Jc7)UA-A^JtlC^T^^Ii^ffl(bpffli^;S 
(A Method for Evaluating the Photoprotection Action of Sunscreen Agents Against UV— A 
Radiation) J. International Journal of Cosmetic Science. 4. 15~24R(1982) • St/pfclll^l^ 
4.387.089-^BJ$i#lZ#X)NtLTcfcy. CtLb(D±T<^M^I^#l*Hl^fflt- &<> Stic. StHiWST 

(DEnB#(7>f$#ii^Ma a DWics.o^fi<ji^fc^tLrLN^^\ «wr H KDfe*i*^nfi<j-efcy ;if£ 
tfinz : mMvfo& 0 

^^mmt<-ikx^z^)mmiz^±^^xi^mmitxmmmm^m^mm^^c.t 

ftizmBmmtsHZim&Z'fzfcDm&iz-sikfrxi^o 
w^m;:. ii^uvBi^jgit^at^ 

-So Mtimmwjtem&vfo&nfrti:*?. wnxm<xizt^x\t^muztx^ 0 mz 
Bftmm<nfo&m<D®mtm&te&<Dx&& 0 \d$~>Di£uvmmi^^ 

B 1 J:^ltiL^^JI±g^lc^|^lz#^^ 0 znblcl*^->. *Piry-f'K^. ^u-h^Wi £>/\°£ 

mm. %.xsmMmtet*rf$-£ti& 0 z:4xh><D3zm<DBm+it&bmit. l^uw£>, ^Wiii* 

^^t a ^^rBj^^j^/i$#^Aic^Lrii^^iLt^^ii^^^L% 0 

^Hlc{^ffl^^(7)lcgAHb^^^<D<!:^^iHTt^'5)„ CHb^iiC^JIi^r^y^L, 

^-o<Dfijfflwt£^^*imicii§^^ 

izmisBimmn^w). GWteuvmMizXLx±<&mz*^<Dxw^ 0 z£*£uim 
Bmi+<Dttmizm&h&]iQffitj:&mpftizte^xb&mizmmz*i& 0 -mtLxit. vtKn+v 
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X^i^m<Dtz^(OM^M^<DUMlZBmf±^X^ 0 z:H^<DUMiZit^^^^it-LX^H 

-+f—\zm'?fr<Dfflm$:5-x.z>o m*-i£. tti^t^x^tzisbizizmmmiz^.mmmiztjiif 
tatUh>ui\ ami±&&^\fcMv&&<Dxxmizm&zt£^mLtj:fttLitt 

str*fc^o Bm+±&i£mmm\z&m<Dmm±izmftLtj:iifti$tj:*te^ 0 L^L4i ? b, mm-t 
±nbit : ,?&fr<^t. <£iM*7kmz&i>m%izmimz*i^ &i\m&ti* &m*pizmm-rz>^t 
iz&-oxt>9zti:t>Hmz>o am\+±ftm£u£uttft?fr±tLXBmfi&wzmmz&i)&.m 

uv-wmmmfim^tzmz, &m<»ftffi&&&^ttfeh^&-&)xxi^ 0 p^-y>£>;i;inb 

^)^n*^<D}±X&^$1^0X&&o^\z%\\<D^m*t\t^ 

^tomftKDmmz^fr&cDxfo&o 

iiaMiXs yjv-m§&mmrf&^tzmz&mz^mir%tzfro?5&t>m&£tLxi^ 0 —o<d^<d 
*s#!*4,603j46#B^ij^ 

tcoxfo&o z^(Dyjm(oi^irHt^iz^j}xh^tt)^^x^h,-rx. ft/vZtf&mm 
<Ds.-Dmm<Dfrfr&mmz^t; : b(Dx&& 0 w^fr^ uvmmiz&vmmztizmmit. 
^&m\z®i±-tz><Dtf^ iz&fr\z&v&i^£xfo&o f&miztt-?z>femx.if-g:Muvmn<Dm%iz 
KLxmiT&tmz. mmz&m<DBmf&&±xmmtt}£xi%mzT&ftmm\rfm&m 
m&ixfo&o 

^7xp-;Kt'^5>E) \*mmmmmmztiif%ifcmm\mtLxffl7ik£tix^z> 0 m?nz*m 

iftI*4,144,325-§-B£$ffl«:#8B 0 h^xP— )UZBmffcW%Tft?&^tteUZUV-mMfrh>&m 

zt^mLXl^ 0 zH^<D^Mlz^<tzMz-^(D^<mi^^^lthziyjin— ;kdix 

cfcy^^-efc^o *Sif#I<F4,248,861-§-BJ2ji#(i, MmWMO&m ~><Dm§m : £:M5±-tZ>tzSb<Dm 
^hu^xo— □A^7ih37iD-;k ^Pt°7J->^H=i7xP— ;k &tf;J-u^>i£hP?xP— 

^U^ffl^P^jF-r-i)o*lll^4 ( 000,276^-B^$ffl#(i^-p^>^h=]^xP— ^U^HJ^^ffiSMj* 

Vn&fflTjkT&o £S#®L p-T5y^mi : igSi>*p--hP-^mi : ithn^xP-;Kia— p^/n° 

^I^^Vi>$g1 66,221 -§-(Tuominen N 1 986^ 1 R 2 H 4fcBfl) S 8M*Jttf)ffllcB|5K$;h.Tl* 

^43,33l^BMMm(»itffiF a mf&tymlzffiK£1^Xl^ 0 ft^t:<DhzlZ?^L^— vuxx^micj^Jtl 

m£ft%m*Ltzm&&mmz*mizLxftmm®m<Dm&<Dm&tttzz>-r 0 w*friz s hp? 
jLn-)i,tmm\zftm-t&t><. l^u ^^(D^moui^^mM^m^m^L^o 
fam%mtQ?&tz£><Dfai&f£#\(DmmM&miztetox&&o ^o^^mK^mm. #x-rp-r k 

(DmtzmmzfflTfkztixi^o mi£*ii^i*4j85,ioo^B^#(tKpp;u^./>. t^p+>-5$v 

^P^r-tr>. >rh^P^x> % ^f^P^x» , ^S^4,338,293-^-B^$fflS(x^P-fK^i5tiij 
Jt^lJ) „ P— ^ (Law.et al.) s Br.J.Pharm.,59 (4) . 591 -597 (1 977) (^^P^x» ; ±l>f 
(KaidbeyK J.Invest.Dermatology, 66, 153-156(1976) (^T>K>^^») ; &U^;U— A— H (Gruber 
et al.). Clinical Pharm.and Therapeut.13(1 ) . 109—1 13(1971) (TXt°'J>> :7x/^P?x»#HSo 

^SSB^CDgltt^CDfeffl;!)**!^ 

*f§Bj0@B<ji*x. Bmffo®zmw?zztmuzzH*<Dxm(Dm&w&m±?z>tz&><r)m 
mmm$.*fa. m mtmmwiJ5izf?5m&m&-?&ztxto& 0 
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ftmmizm®im<DV)i't:>Mh=iz>jLn-)\, s M%mMizm$jm<DBm+±isbm 
M^±s.^mi^m(Dmmmmi^^^vtj:^m^mmmizmm^mf^mzm-r^o 

^tmz^m[z^m^^z.tMt^m^mmm<D^m^<ommm^nu^^y5mzm^^ 0 
^mitwiz^±K^mi^izm^m(Dyj^>m^yjin—j^zj:^±s.r)^mimzm 
^m.<DBm\i±^m^m^^mzmm^^tmz^m[zmm^^z\t^)u^B.m^<D^ 
mmm<Dm%m*nw-tttmzm?z>o ~ '"" 

v^ue^^Hzi^xP-^ii^cD^WxxT^Mb^iCcby^m-r^cit^r^o hp— n>o> 
^y^;u. v^;u, iRL^i*HU^;H^#^^t;hP^xP— ;u^cDffmco*(D^xx^;Hkiz 
iSLfzto-efc^o ^ya^e^i-ii. t^u^tKp^xp— jMsj.s-hj^^h-p— £hP!7 
xp— ;K5,8-vf>;i/h3-;i/)s **>7h37ia- ;K7,8— v^juhp— ;u), f;^h37iP- 

;U(8-^;UhP— ^vP^hzi^xP— ;U(5-/^;UK=I— /U) % -tf— ^h337xP— ;U(5,7- 

7D>vsi;r;u^hP7xP-;umi±^ic3tL^-^b#14^^L. fcr, ^bjkd^ 
xp— ju^as^frctJa^ 

;»-Ti)o #Jf£^f U ^Jf^8.7B<Dam^h'>l r 7A(1Kg/12BCD7K)T:^^-r^o 4»(7>ftt 

7kx-^;u£;jj^DLT#ffi(7):9-8t£3iJ&^3^ 

^M^M^-K'J^A^tjM^^L. $1l50 o CSl>*^30mmHglCfcMt^In]$E^[Ccfcy^L 
T^574g£f#& 0 Z0Um&l M0)^*+)->~e7fcfrL. @ftiliaM±*i#^PP*;UA£&$£-f & 0 - 

^0J(DM^[cfciNTli^±Mo^^aMizW^MC7)v;ut*>^hP7xP-;u7{)<fflL>iiH^o 

fc& 0 v;ue>B£K3:7xP-;uii;fc^b<j£jirti^ 
lcMiSLT^ffl^3<7>T*B*£lfit#<D*^ 

SM^^^-^S^BiMBtFallcWor^^li^L^o V;ue>^hP^xP— ;niaitic 
UVfli^Htl4B#FBlia±*T:^ffl-r>§)C«!:A<-C^^o V^t*>^hP7xP— ;UI*UVB§E(7),%'tt<7)^!j 

^v^;uffit^J<bLTv;ue>^hP7xP-;u(7)^m^ffll*XB7t[c^Lr^L^^Sl4^W 

^^x^izt^v^ 0 ^<Dm^mit^H^co^mmm^t^mxii<Bm\fT^t^m 
m ;sn^jv;ut*>^hp^xp-;ncjo^r. *mBM<»mmmt&£3.'Dm®}m.<j)m&-sjmti: 

\zmw*imte&W(Dm%$:&$u ^it^m^&mizm^oizmLtzmn^ztmu^. 
(Dm-ste f&^(^^itm^m<oi^Hx^i^^n^T^oWzmi^H^m^^ti^ 
ffli§i*s^(D#^^v;ut*>^hp^xp— )\'£&tfmmzmmw(Dm&j&&8.m : £uvmm<D 
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Mj$i$KD&j50%~#]99%, if*L<l*iS^90%-Jiitl98%-efe-5o 

u.tic»01§ft(DE^i:teit4JEfta)»», *mR<ommte<D&mm&tf%z>*i& 0 cfi&osifi 
^*^I*#tf>=o(7>?ffiP^3gp D p/<b$ip D pM^ 

*ft/-(b«ia«§fiR«5 *«E<aaifl/*b«MjdM&iii£i6fcM 

^&£LTie^£;h,3*#PJ(D^p n p/*bM^^^ 
>rv3?p/\V-;i^fc5o*(Dte(&®^fc^^ 

U>yU=i— ;K ^Ux^U>^'Jp— ;u(200~600), /KU:/PfcV>^P— ;U(425~2025) 

-bp— i f 2,4-^>h'j*— v;nf I — ;nxf^i, i,2,6-^-^>h';^-— x$y— 

$)10%(7>V;Hf>ighP:7iP— &t>*&j80%~;j$99% N »^L<l*^90%~$1j98%(7>|^#PTtg 

^^BJC7>^p D p/^^p°pM^^XTPy-;UtLriE^^,J^/»I^X^U- < tLTilffl^^Ji 
&tf&*-^^b<£#^M&<b*m^ 

LTf£ti£&?-A@Hb^OR;.E'£ > 4&(0lk Phillips Petroleum Company(D^-^tt(7)Phillips Chemical Co 
§£(£>Propellant A46tLXffiMtf)lZ%}ihtlXl\Z>7$>^ 'TV^^>Sl/^P/'?>a);M^^!l) X— ^ 

;uSMRr>V\p^ib7K^IH5iJ^.l^v^;ux— ^^nicL^iiv^pp^^p^^m^elciMi^ti 
£S^PP^h^U*PX$><t(D;g^fc<!f^^ 

SB£<bMm<h(D;I^4,Xffll^*i6 0 =K*b&*fcXi***tt*£LTjm^*iSo -tti 

l^^liHlw^JLvTiiffl"^"-§)-9-^f l J>CSagarin,Cosmetics Science and Technology, |^2)|i s Vol 2 
pp.443~465 (1 972) )Cl§Ci^§„ 

iJtlMiX, ^it^1b^JI*;^ < !:LTBS^^tL^^^B^(©JH^^j ; y^ oT j ;L>e Z(7)1f [cLTiB^ 
i£hp:7iP-;K &t>*^2o /o ~;to50°^ 

'So 

Sf::m^ft5rj&j»tMb»J(emolient)J^ 

H-So Hf^ffl"3"<5-9-# 'J^CSagarin.Cosmetics.Science and Technology, tg2|{£. Vol 1 % pp 32~43 
(1972))lii&£<a>^fc^St(Dj|^^ 

P->;i. *'J-^;ElK ^ffF/tt. 7-^>K», 7tK*K», / Wxjfp, P^jfi&tf *s;[p 

5. xMr$/;Hb*'J-fe»JK8L mi£xh*v;MbyuizU;u^y;^7U-K 

6. io~20<i^>^mji^$wr^flg^a)T;uJp^xxx;Hio |gJ»Ka>^;u % -fv^Ptf^ £. 
tf:?^uxx7-n^;W#iz*2§Bj^ 

-Y V^PtMV7f7t/-hs i^V^Ptfn^X-K v-fV^v;U7^-h, v^v;ur 
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9. io-2ofi<Dft*Ki^*r-r*flglW7 , ;u3— ./i/S, 5Ux^;k -t^u, ^WvJk 

10. miteT;u3— ;ux— t;uHo w-zom(D^.mm z F<DJi\-^>ji,itmmTJ^— j\,mtLXi*i 

~50ji(7)X^U>^-^rvK«5!tlM*1 ~50^(D^Peu>;f^K&£^LT^t'&^ l j;U -fe 

11. xh^v;MbimM7^p— JHS0ll»iixf;i,i?Ei:t'(Di- t^u-xxtt;uS„ 

12. ^yjv&y'iifto ^/'J>. ^yj>;4. ^/'j^^x. ^yj>7;u=i— ^sv^mffi 
mm. ^v^Pt°;i/7/u- K xMrv;nb^yu>, xMp^Hb^/'j^TVUp— ;uli, xh^>;u 
Ibpux^p— ;k ^p7K^-v;u^/'J>7;up— 7-iz^;Mb^y'j:>, T-tzTMb^yj^T 

H'Jv/U— h(DT-tr^ — K xK^v;HbT/UP— ;i/-iXf;HI07tf- K ^SVXD&Mfe 

*n#fi¥. xMrv;Mb7K3^M7y'J>. xh*v;Mbv;ut>— ;u^/'j>. tfmst*^ 
/U>i»J|X^^^A«7yU>^<b^$^j£JilJj<b^J(DmMJ-efc-5„ 

'j^PtV>^'jp— ;uii20oo^t>*40oo,7KU^vx^u>7Ku^v3fPt 0 u>-y<jp— ;u.tKU 
^-^>^ , pt°u>7K l J^vx5 1 u>^'jp— ;u, ^'j-trp— ;u N y;utfl — ;k xMrv;Mbv;ut> 
fcKP^v3fPtr;uvjut£l — ;k 7K'Jx^u>^'j=i-;i^i200-6000, yMf*>7K'jx^u> 

;UH350. 550. 750. 2000X^5000, tKUCx^U>* ^vK)iiMM^te(100 000~ 

5,ooo,ooo) s /-tN 0 'jT;udrU>^'jp-;usu*i?l#<*. ^i>u>^';p-;K2-^;u-2 4-^>^ 
x^;u-i,3-^Ht>^-;u) % c 15 -c 18 t*v^;^'jp-;u.si;hU>^P-;u^P/<>cD^ 

U^^PtV>|^^7!)<C(D|¥(D^K(7)*^{$ljT:fe-So 

14. ^tt7^l/3-;H^f/l'g. ^b^'JP-^^^-X^V-m^XXT-^u^l, yifb> 

yup-;u^y-xt>v-^fl^xx^;^. ^ O ux^b>ygp-;u(200-60oo)^y-su*v- 
Mixfji/i, TK'Jx^b^'jp-^^y-x^v-att^xx^u^i, 7K'j^Pt°u>-yg 

P— ;U2000 ; E/^-UX— K.^ 0| J^Pt 0 U>^*Uzi— ;U2000^yx^7U— K Xh^rV^-fb^P t°U> 

— K 1.3-^^ui/^'jp-^vx^TU-h. ^U^vx^u>7K'j^--;uflg^^xx^;u. v;u 
lf^>J!SJftKxxT;u^.&l/^y^S/x^^>v;ue^>l!iWlftxx^;uSA<Hl=teL^Tfi6ffl 

15. StfL X/*— AT-tr^K SUX^US'jX^f— K X J f7' , J;UX J 7 L 7'U— h^ifO^^XXX^r 

16. gttl&aM*« 0J*l#KU**->x^u>y;uifh— ;uSJ»u ztiblix— t;u-xx^;u^io;I 
J^^^t-^^^#ax^u>^^K#*(Dxh^rv;ujbv;i/t>— ;b<h(DJ£i&£j£!$rr*fc 

is. i )^mnmm?Li£is ; >T>jkismmWo 

^/t(Dp>^v3x>^^^i ) B#icWffl^J^l»^b^JI*^g-tzp-;b > ^*ey->b*)*-)\, H ^ 
*yHJ*— ;u N fLi&Xtf-tcDttSS, t°P'JK>*;U7K>§OtU^<Dt&iJI s TSy&gL ^7- 

MSerial No.023,059C^— H(Orr et al.) % 1987^33 6 B aiJO^^tlT^&^P^v.Mb'? 
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(IVK n-lXtt2) 
a-OCDa^I(DMp D pli^'J— A-efc^o ^BJ<D^7'J-AI*iStlJl %~&)20°/o. ^Ul^2%~^ 

io°/o(Dv;ue>^i>zi3'xy-;u^5o/o~$^50%,^L<li^ioo/o~^20o/o<DJ^jt^b^JSi; 

^45o/o - *ij85% % *?£L< 1*^50% ~ *tj75%CD7k<fcy ft* . 

&t^Kt±7*U>7b<3*ifb;K* 0 xv;uv^ 

;MS. ?ntf u>^y=3— /K'J^v;ux^u-h^I. ftl/TK'Jv;^— hHA<*if «=>*l* 0 
liXJj$2% 1 o%cd j&JtlJMb&J^xtfio .1 % ~ to2%<D«Mtt3y«fcy ftoTtJa^ il^ft 

^ft(Carbopol R - B.F.Goodrich Company^ ^^&S^*l*#^0J|Cfc^T^/B-r<S5fc 
lll!f#I ^ F2,798,053■^B^$ffl#IC|^$ffl|ZIetK^Tt^*) o 

CSagarin.Cosmetic.Science and Technology, H2j{j6 s Vol.1 » pp.72— 73(1972) ]lZ%.&LZttfVi%& 
[McCutcheon.Detergents and Emulsifiers.North American Edition,pp.31 7~ 324(1986) 

Wfflfc^*>14W.*baja>ftf*0iJ£LTI*, lO-aofiKDJ^JRIS^WrSIBJteT^a— ;ufi 2~ 

20^;Utf)x^u>*4-vh^M*:7Y]tV>*^^^ 

fl^Ua-;^ 2~20^U<7>Xt^>*^ 

^-st^-flBJW»x;vr;us.iigite^^ 

http://www6.ipdljpo.go.jp/Tokujitu/tjitemcnt.ipdl 2004/02/09 
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m % tK'JX^U^'Jp— 200-6000(D^^*(D^ O| >lx^U>yijzi— Jl>M. 200-30000)$^ 

x^u>v;ue*>;atm7K1£7^xx;vr;u^^^^ 

+vifU>(8)^T7l/-h, 5M*^;uxMrv(3)£'J*rf— K TK'J^vx^uxioo^yx 
h|g. th l J-7AXT7P'T;L'-2-7^fU- hS^Jl/y'7AXf7P'fJl/-2-7^f U- 

Jis^rJisT 1 )— ;ux;u**— MS» S^T;u^;u$p^[cio~30<i(7)mmi^^^-r^T;u+;uxh 
*vx— 7-;u*jU7t-x*— h»A^if £*v5o Tyu^uxh^Pvx— ^;ux;UTtx^— Hltei ~50*l 
(Dx^u>^vKmi4^#^f^ 0 
*fSB£|-;fc^T^ffl&;^;r^14?l^ 

^Albl§fW^lfb;|x6o^<7)t^ 
m*4,254j05^Bj^#|;:^£;ft&£5&7k^ 

*S4#l^ailSiSerial No.022,876-^-BJ$i#C^^XPT^(Figueroa et al.) . 1 987*f3£ 6 B fcbjfl 

^Bjiz^rmfflDic^^^a^ 

a)(t*fc^UD)ij$15~ifa90S*%(D^ 

**ift5/Ua— >3iEf*ii$c*B\ b) (et^;U(D)$^30-^8omao/oO)7K1l43|c^^f-'fb*ia n n fi<j 

<A)^0.5~ift5M%<D(b)£(a)lC#irr&^^ 

;l^c 1 -c 3 7;udr;u7Ku i>p^>^x^;ui;^3>su^20o,ooo-^i I ooo,ooo(D^i$j 
P^+^f<h<0;!^43(c&Mt&;j-<7$;*^ 

iO:5:ia)a»ibJ;y^o 

^CD-axv;Uva>S^^^^1%~^j20%. ^L<[*^2o/o-iS!tj10%(DV;i,e>^hP37xP 

-^^M^^^T^^B^^^p^/^b^p^M/dc^^ff^^^T^^o 

*3i^(D^o D p/<b*£p a pMj£^lcWffl 

Trfe-So ^Cft#&^(*^9%~ifa15%<DX^7 : 7>, ^25%~ij$4O o /o0)v l JP— 5&8%~$*J 
2O°/o0M^T;UP-;U,^15%~^3O%(D^U7|-^vX^U>V;ue^>^y-|t^(Tweens^ 
Sp D p«-CrtTi5^r^^) s ^tN(i^-CDfteCD^^>'tt^g N &Ul$7°/o~^20%(D7Kcfcy&:<g>o C 
<DMf*^l*^2%~^10%(D7;UL*>lgh=i:7xP— Jlstm-SfrZHZo 

°— % >3>&tf^— Ai*^;&<ti^*$izxv;i,v^ 

fttta—i >3>i£$n %~$]20% % &?£L<fi^2%~$uio%(Dv;ue>^hp:7xP— ;u $*n o /o ~ 

$tj20%, ^L<li^5%~^J10%(DJ^)t^b^J. ij$25%~&J75°/o. *?£L<liJm5%~&j95%0) 

7K, &tf#n %~&io%* $?£L<i*^2%~^5%<7m<bm<fcy&& 0 ^(Dffitet 1 )— Aizmmtti 

lCJi$t)1 %~&)20% % $?£L<l£^2%~$no%(Z>v;ut*>ighP?xP— ;u. fal %~$?)20% 5? 

£L<l£ift5%~&J10%a>j£jtifc<bS'k 5&20%~ifa80% s $?£L<liift30°/o~Jf$70%<Z>7K. iftl % 
~i&1096, #*L<li|&2%~|i&5%a)ftJittfcfflJ:y3S:* D 
^f§BJ<D|ifcp D p /<b^p D pMj£^A^ 

http:/ / www6.ipdl.jpo.gojp/Tokujitu/tjitemcnt.ipdl 2004/02/09 
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^mcommmm^im^mf^mtmim^izmxxmmmmmmmmzmi^^^mm 

&M&mlh&tz£>lZ^fflTsfol>)^ Dow Corning CorporationA N t»Dow Corning 200^£lJ<hLTrtT|g£ 

&m*m^m&x*§£w<DmF&Mtp\zft&i.x&i\ ^ti*iz\tmMfflm?Li£<f i Jizu— ;u y 

;ut£l — ^Pt°U>^Un-;u, T;up*v;Mby;bp— *;&L^^>MJ*-;u s x^;u-fc?;i, 

P— X. TK'Jt^— ;UT;UP— ;U, ^^/tt^^^Hz^P— X. Veegum R (vy*v^AT;U$— 
V'J>7— h.RT.VanderbilUncJ^^fii^tt^'A^^U— ^i^/n^K^O'tK'J^^K^- 

MMJx.l**tKpJFv^,ilS^(7)^;u. x^;k ^Pfc^u&U^^uxx^u^C/^^n- 

Mallinckrodt Chemical Cor— poration) «. EDTA % ^JU^V^TV^J/^&UVS^V'J is— JUJ^^ 
(Germall 115-Sutton Laboratories) ; St^*£^^lwft^L:T#^■r^flg|te^L^(iii^j(D— gp^cfi 

ft±#J<D:R»Jf**#[C:*g^4,537,776-^ 4,552,872-S§-. 4,557,934-^. 4,1 30.667-§- x 3 989 816 
4,01 7,641 ^BJ$ffl#SU*3— P'>/ ^#l'F^^^0043738-§-B^$ffl#|Z^^$HTL v&„ *S 
#m,537,776-^0^$ffl«fi N a)N-(2-tKP^>lf^)eP'JK>Si;b)^;i/7'7U-|>. ^"U 

^«X>Kp— 3f|^Slb^^lCj;tj^1:5~^500:1(7)(a) : (b)(7)fi»tb^;fcfltfJl::*iJ&£;h,3 
Sil[S]±et<7;U$i!f7F-r^ 0 ^:|1^4,557,934-§-B^iiiffl#[i;Sil[S]_h^ji -Kfv^Tfv^P 

^^>-2-^-> s si>'i,2-^p/\">>;t-jk i.3-^p/^e;^-— ;u. i.2-^>^— ;u e 

*SI^30,667^Bjlijiffl#|£Tt5J$#<fcy^ 

(7)x^p— x^E/^^/x— k X^P— X^E/TtVx— K x^p-xty^^u-h, X^P— X 
^E/^'JX-t — K 7s5a—X=ES/i)\,$-r—h. X-$7P— Xt/XfTU- K X^7P— XiE/JrVX— 
K Sl>*x^p-;uv^-ux-hJ:U^lf^^[*ti/i:Mxx^u. &l/(b)^<i:tJSJto.ia«% 

>;f*vh\ ^^v^u^^yU/fxX^v^vK, Kirv;ui;^;u^x^>^i>h\ 2-tKp 

4^SI^^>ilfi^^x^>7f-4rvRb^^o 

^m(Dmmm^izit^<Dm(Dm^(D^m^Atim^mimm^^itix=b^i\ mxis. p^- 

>ff;f^b$I^ *^BJ(7)J^|i;t;f^fl^liV;Ut*>^hP7'xP-;U|cAP^r^b|ip D n MlC|^# 

^BJ0)SJS;t;^b$Ii5jc!fell^1 %~ij$25%. »*L<l*$t]5%~$tj10%(DV;ue>^KP^xP 
— ;U. %~5ft90%. »*L<l*^50o/o~^85o/o(D^b*iS 3 n B<JlCl'F^Bl#g^S;514^J^^-^--r 

"So 

http://www6.ipdl.jpo.go.jp/Tokujitu/1jitemcnt.ipdl 2004/02/09 
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*u^AT;u*;u^>^>x;u7t-x*-h!ii, ^\z^mmzni^xmm-t^mm^2.22o,o^^ 
i>*2,477,383#&Hj^#icfeic£;ft£$>f^ 

;ar;u=i— ;u^;au^3^uDx^u>;r-^^ 

OA^. ^T^y^^iicox^u^^vK^^T^^UT'xy— ;ux^u>^vKx— 
iT?xxT;Mb£;h,7j<i^b^HJ^AT^ 

2/486.922#;&tf2,396,278^#BJ3$ffl»|cmf^ 

Jl*4<7)^ib3glMiFisher-Tropsch;S) 0 
7;U*U£M5lf^l4ftflg<DIt&l*^btflM± 

Hlc|gJ»»jE^«alzgSILrfflL^^)^^*^K^!gJtL^afflf5l4*SiMlcl*2.5%c 14 . 29%C 16 .23% 

t&fKJlg&U^— K^^3il^§flg|ft^X^I|g<Dffl|grtlc#*^ 0 g^ai±X?il^b(BI1^7K^^ 
^iCfflLMbtl^r-Vvjfij^t^fflfSli, &M&*JlCliJft8%Cg s 7%C 10> 48%C 12S 17%C M , 9% 

^s^Ki^b^^iig^iCcfcy^ 

ffl*l£Jltt<D#**:/tifeMSte3lJ#l*BASF Wyandotte CorporationlC^yPluronicCDjgjQ^tf) 
TI::rtiag£;h/Cl>3oC;h£<7Mb£^[*^^ 

^0>iStfK14Sfl#lifcjl 500- m 8OO0^»^^-r^ o 7KU^vx^u>S0>ca>i^7K1lgP^ 
<&^flnii#T:£te0>7j<^14£ii:*T<£^ 

http:/ /www6.ipdl jpo.go.jp/Tokqjitu/tjitemcnt.ipdl 2004/02/09 
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ux^u^* ^vRig^, mi*^ 

^£*t7V;^V*^;u:7iy— ;L,&^7b^ 

liGAF Corporation(Cefc L jTf]'S5$^h/Tt' v 'SlgeparCO— 630 N SlX±TRohm &. Haas Companyl^<fcy 
rfiig£*lTl- ^Triton X-45. X-1 14, X-100Sl>*X-102^«i:7!)<^If t>^-S 0 
(ii)x^U>;r-*vK<biSj£;^ 
3^neu>**vK<tx^u>^:F=:>:£j&^ 

0)o m^i^Lrii^O-^SOlta^oCDTK'J^-^ixX^U^^^Ls ^5000-^1 1,000(7>^^-* 
£W^£x^U>;f^K&<hx^U>v;r$>£^ 

ft&i^Ktt^^fooT. 2500~3000<D:f-£^ 

Chemical Corporation |C 

(in) s~ 1 ^m(Dm.mm^um^\tm%miLwmm^mrummT)\yu-)vt^^it^ 

Union Carbide Corporation^^) TfTlKcFft'Cl^&Tergitol 15 — S — 9 (C n — C 15 ~3|&7;H3— JU^^E 
;UCDX^U>^-JpvK<!:(7)^^^J5)c^|) % Shell Chemical Company?!)^ rM^ft'CV&Neodol 45 — 
9(C 14 -C 15 «ttT;U3-;Ui:9^^©X^U>^-4ri/Ki:<Dl6^fifc^) H Neodol 45-7 (C 14 - 
Ci 5 ntt7)\sZ3-)l,£7*)U<DJL?ls>**is\:£<Dffi&£.mm). Neodol 45-4(C 14 -C 15 ^^7 
;U=3— ;i/t4^;i/©X^U>^-4r»>Kt«>ft^^Sfc«B), &l>*The Procter & Gamble CompanylCj: 
UrfrlK^tlTl^Kyro EOB (C 13 -C 15 $£#t7JU=l— ;U^9^E ^(Dlf U^+vKirOi^ifilci) 

Ov)— o<z)7;i/^u»A<io~i8«a>«iiBa)ft*lS^^rL, -oa)7;^;H^i ~3ffla>flt* 

2,082,275-^-, 2,702,279^. &tf2,555X)82##0J?^#KtBm£*LTU&o ii^^)514^>#®Jg 

R 2 
1 1 

R 1 -N + -CH~-R 4 -Y~ 
l„ I 

*vS<£y&£S¥^£>jMl±**u Y{*7b;U7tf^rv;uSsiXx;i,7tx- jis^Vtezmfr^Mltti. Mo 

*—$—7^-y<D£ote$tm. *lim*2,658,072#3S$ffl#tf>g^|::fcT K J rv;U7'5>^h' J 
&U**S^2,528.378^BJ$i#!CiaE£ftM^^ 

http:/ / www6.ipdl.jpo.go.jp/TokLuitu/tjitemcnt.ipdl 2004/02/09 
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^^BJIcfclNT^ffl^ii^^ffijSti^JliElcmffl-r^McCutcheon^Detergents and 
Emulsifier (North American$i, 317~324K, 1986^)|ZM-5>C:i:^-C$-^> 0 

mzm^&<DizmLtzmmtotefcmmmmtLT\t3A-is-jBimA' ,5- -w-yn^w?- 

KSs 4,4' - v<7P P - 3 - (HJ37;M-P^;ix) ^U^T-'J h\ 3.4,4' - HJ -i7P p* 

^*>1£j£J*i&<b#J(*#^(Dj£^ 
l*7K*»ln«»<j:ifa>hU^'J-b'JKI8l<i:ifA<ftlf6*L«. 

#*4. 8$k ai^*X**^a)K*5» »ftttriM*+ia»A«Zi:t-c*<&. #*4(i&0.5%~ 

W<D}$'Pl,tz$.mM&<Dm&l£\J™on CarbidelCcfc^rj^/f^AtKDfc^CDTK'jT— JRCPoiymer 
JR for Skin Care) J (1 977^) iZ^tlXl^o ^HElCfcl vCfflLv&fCli. *^>14«^t*:<Z>^ 

i?£L<l*&)0.1%~;&*j2%. «fcy#£L<l*Sto0.1%~#|1 %Tffc-5o 

1*r=»*LL^J»«ttaft#jr*W3^>tt(ra«'(fc)^7'— *"A,fl|ittfCelanese Corp.fr«b<DJaguar 
C-14-S-efc-So 

A^i. Merck &. Co.Inc.Clcfcy fEbtl^Merquat 100&t>*550;Union Carbide Corp.lCfcyif^^^L-S 
UCARES^^JR— 400;Miranol Chemical Company.Inc.lCefcy ffoft-SMirapol A1 5;&U*Henkel Inc 
IZ& y fE€>*L&Galactasol 81 1 & If £ *l£ • 

I^Celanese Corp.CD— gPP^Trfc^Celanese Wa— ter Soluble PolymerelC.fcl'JflRSfedtLTt^'&l^^- 

>14tKP^i/^ne;u^7'-^A35JEj:^3b^(f^n*o»*Lt^^^>tttKP^r^pe^^ 

7-7^MTOli^0.6£>fcKP*V^ 

-tz;up— xs^^Jfv^;Hz;up— x^ifbti^o 
*v;MbyuizP-;u|^ttsHM£<b$tfp a ^ 

h^U^r-BI+^#£LTIE^£*L<5>j£it;f ;3Mb£iJli. il^. ^50%~ift90%CDJ^®n&t±3iJcfcy#: 

^^10%~^30%(D^®;S14SiJS^60%~i^90%a)7K«fc"'J^^o^— *htLXm-££H%& 
J*;f#*b#lj£^li®^20%~5j$60%<7>J^ 

mT^mm^2,987A84^BMmm^zM.^tl^o^0i^(D^^f^y^m^—x^Ly^\-m<DMi^ 
m^Mizmmt^mm^3,o7o,547^m.3i6229^BMmmiz^ti^o^mm<Dmtmf^ 
^m^r^mizmi^zt(Di!^^\f^-7.mmn^immmomwm\tmizmm^^ 
mm^A3^A33^BMmmiz^^ 0 ^BM(Dmm^mmr^mzmL^ztox^^^ 

Mj£^f**Sm*4.310,433^;RUX338.211^&Bj^ 

http://www6.ipdl.jpo.gojp/Tokujitu/1Jitemcnt.ipdl 2004/02/09 
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j£^(i&]88%~ift97°/cK ^^^L<l*i^90o^~^96o/o(7)^MCO@^^!^(;■g|i^/•^(D) % 

*UN^S;S14^JliH(cmffl-r<53—P^/\ o !f#|^^§fl^fg01 94097-^- (Schmidtet al.1986^9^10 
B'i>m)lZtZWl£tlT^Z>o #I^Jf^LLM«St^lJ[iPhillips Petroleum Company(7>^#f±-e&<g> 
Phillips Chemical CompanylCcfc L JfE£>;hTl^Propellant A46<bLTj$IS§M[Z^£;h,Tl^"S -< 

Oi^li^^ld-^fc^CDll^J^^^^o ^^S^f*^— tfA&tf Polymer JR-C& 
mt>l££.£LXUVBl&miZtt-?Z > $ J <DVfo&o SI]*,. VJUtf^SghziT'xP — JUtUVABl&fctt-lttfXP 

Bj£Di§/*!fei*<D b mit±i5b<Di&m^(D^it^.— if — a m-fm^^m^itui\x^ 

£>Tf&<§)o Segarin^(DCosmetic Science and Technology(7)|g8^ 189MJU|^[£g&iK(DjiIi^7cj:B 

;K ^x-;u, K>s^u v »^;u % Si;v^Pt°U>^'Jp-;uxx^;HI) 

— h) ; vtKP*v*iJ£&R^*('7>'<'J;7xP> s ^^^'J7ip> % WUT-tzh- ^>^U 
7ia» ; HJtKP*:>*iJ£l?i^*(xx>7U^>. ^;uxx^u^>. Stf^Up 

>&U^>^\>UT^K7iy>;^?K-;UX;U^ 

2-^h-;U-6,8-^X;U7^>^CD^U^A^);vtKP^V-^hX^SU*^(D^;o-SU* 
p-tKP^vt^x^;UvX/U^-h^;<7V'Jl/|f^(7-tKP^v N 7-^;U % 3-7jl- 

)is) rJ7V—)ism(2-T-t^)is-3-yn=E^w—)\s. ^xxju/oy^-y-V— y^ju^-:? 
H*-th/-;u. #?!7''>i->»u^>i/5 1 TV , -^)^>^(/\V-^^^x-rr-. +*-;u?x— K ^P^ 
-fh\ tux-hau:^>^-h) ;^'J>IH^(8-tKp^rvJFyu>^ s 2-?i-ju^/g» • 

(0>k ^-tf-x^ux— T-;i/> ; c^a,^— t£>^;u) (6-^Pt= jut°^p^u)x— t;u-/W Kp* 

2,2' ,4,4' -Th7tKP^y^/7xy>,2,2' - vt Kp Jpv-4,4' -S?>h+$/^»/7i/ 

t^^y;>;4 — rv^pt^ue^>y^;u^>;^;u^h4rvv^>v/-r;M^>xh'i7'Ju 

> ; & U*4 - -< V^P t°; U - v - */<f ^y*> o 

Ux£>tf>-5*>* 2-X5 t ;U^WUp-yMr»>v>-*-y— K 4,4' -t-:?^;MMr*»<>y-Ou 

y$>, 2-tKp^>-4-^r-^v^>y^xy> % *-7^uvy^/Up -ray ^p-r 

;UhU^Ux-h. 2,2-vtKP^4rV-4-yh^v^>V37xy> > x^;U4-Cex(tKP^>^P 
^Vv/U-y-'J^U-h, yj-tz'JJUp-TSy^l/yx— K3.3,5-r-'jy^;bV-7P^v^-9-«J^U 

-K ^;uT>h^-b-h, p-vy^uTsy^m^i^MiTsy^Vx-K 2-x^;u^ 
v;u P -i;y^;uy=yK>7x-h. 2-7i-j^^X-f=^;-Ji/-5-x;ut>i, 2-( P -v 
^A75y?x^;i,)-5-x;u*x^/<>X;f^ 

*3£0J<DMJMlC^ffl&$ T £LlNB^^ 3f 

^yMrvv^y-ouy*:^ 2-tKP*v-4-yh*v'<>i/:7xy> % *<7*)\,*J*?ji,p- 
^Bj^v^ue^hPT'xp-^m^jcfi^^aopt^wic^i^B'MitJh^^ffl^ 
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spFimt^A^iMED^mm^^miz(^um^.m^m^^xtMttLx)B<mi-t±ibm^:m^ 

TB#*l^qJf£;S<;^j£^&7^£^5£ o 0^ 

fo&mA&MED&&M&mzB?fc*lZ6i%<D&£ffi&£i±%Ztttmz?& 0 Bm+±6bm<D 

spFM^ii^r^icotir. &m<DBm+<Dmm(Dm£rf&V'ptj:<ti:z> 0 m^<Damit±sbm: 

p°n 1*2 ~ 34(7) SPFM^^-r 3 o 
P-;UI*SPF-2B*£lfltto#J<!:l|ffi(7);ra^^ 

^?jLn—ji,tmzBffi\iiztt?&mi(DtMzmi^h&m'&iz^ z(om&t>-&itspF-4B 

S^tfJpJ'lIiS'fbCAn Animal Model of Solar-Aged Skin:Histological,Physical,and Visible Changes 
in UV — irradiated Hairless Mouse Skin) tf-feyhHC (Bissett et al.) N Photochem.Photobiol 46 pp 367 
-378(1987) ^zm^HXl^o 

X. *^BJIZfetxTli,1f/\*TU(Sabatelli).^Bif#I^tliilSerial No.054,085( 1987^6^ 2 BfciS 
M)X.W'<T , )m. ^S^tiJJiiSerial ^0.054,046(1987^6^20^511)1^^^^^^5^3 

<7)-^l*±£LTUVB&l7|gg]iz^To£Jj^ 

^ti*<DBm+±ihmitmi%<DBm+±&bmizitiLx&vmi^j]m. wp&iiR s 

C(D|$(7)B^ltih^^JC7)^Ll^f¥l*2 > 4-vtK□^V^>y^xy>(D4-NN-(2-X^;^^ 
+y ;U) ;i/75/$IfilXf 4-tKP*vv^>y^U>£><t(7MN-v-(2-X^ 
-4-75/$,|fliXf^k 4-tRP^vK>y^u^> < U(7)4-N N- (2-X?- 

;^*>;i/)>f;i/75y$j&SKxxf;k 2-tKP^v-4- (2-tKP+vih+v)^>y^ 
xy>(D4-N,N-(2-x5 1 ;u^^rv;u)^;uT5y^«#^xx^;u.4-(2-tKp^vxh^ 
v) v^>y-r;u^>(D4 -n,n - (2-x^;u^v>u) y^uj'S/^IiWggxxi^u. 2 - 1 Kp 

+v-4- (2-th*P+vih+v)'<> , /7iy>fl)N,N-v- (2-x^;U^^>;u) _ 4 _ T5 y£ 
IfiXXf^k M4-(2-tKP+vXhJFv)y^y;^W^(3)N ( N-y-(2-If;UA 

^v^)-4-T5y^m#^xx^;uSU*^tL^(7);g^^)^<i:-c^^o 

i2^^^i%-^5%<Dfij^^^n^^v;ue>KhP7xP-;ui:*ixfflL>^z<!:^-e^ 

IK663j57#B^jaB#JzM^^r^^o^^$tif=j^j«@^jii-o(DmMi*x^u>&u:T^ 
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(CH 2 -CH 2 ) x (CH 2 -CH) 

c=»o 

'J;u^<7)S^^Sc»:yd:yTlB<7>tO^^: OH 

(it*. x^y<DJtl±^1:247b5*«I1:9T?fcy, #^<DM¥^^»(iift3500~jft4500, $?£L<I* 
$t4000~^4300-efe-5,)o 

v-tLb)CD^fi^^(ia)^J1%~^j20%<7)V;Ut*>^h37xP— ;H-fflfta>ja$gteB&lt.Lta& 
aj;b)^0.25%~ift3%<DJLgex^U>-T^U^ 

^ojt^i2:i~i^i5:i-cfe^ ; fe,(7?ic^tL^(^^f*u\ -n^>(D^«^<!:ijs-a-^-y-r*#ic 

iS«fcy£«>ft£<t£*#<Md>£l*£c^^ 
10%.#f:L<l*»5%~^5%^fc3oMj£^ 

K -r*iM*vr> % ^pyy>, v^V>v7-trf-K v7;u=j;uhp>/\*uu-h. ^;urKuy 
p>, :7;k7PPP>7-trr— K V)^uzy)^/>. :7;ux$v*>t:/\*u— k ^u^/p^y-th 

l JT r »T-trT— -7;u^>Kuyp>. /\;uvy-K, LRpp;u^/>7-trf— K tKp^u^W 
:t*^u-k ^;u^bK-yp>, h'j7Avyp>T-(2H^K. =uuhK*v>, ^;u-tzh 

-K ^;uKP=i;u^y> x v^;u^-py>vT-tr^— K :?;u^HWp>7-bh-K\ >K'J V> 7A 

-yy h\ 37;u^-p^p>. 7Mpp>, 7u7uK-yp>, tKpp;u^y>M*L/u-h tKpp 
p>, ^fuK-vr> % K/7P^y>v^pt°^-h. h'j7Ai/ < /n>&i;-e*ie ) <Dz8^«jA<ttffl$ 
•(E^jiitKp^^^yv-efe^o 

"?Tmna (Anti— Inflammatory and Anti — Pheumatic Drugs) s K.D.U'f >X!7;j~ K(Rainsford) Vol I 
-III, CRC Rress.Boca Baton (1 985) &tfgt&£Slh fc^XtflSS^ (Anti -inflammatory 
Agents.Chemistry and Pharmacology). 1 , R.A.vx^— (Scherrer)H. Academic Press New York 
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Ztit>lzmi££*l&b<DX°\tte^: 1 ) tfP^vrtA. -fV**>±A. f^v^A, XK^vrtA&tf 
CP- 14,304^<!:(D^-^>*A^ ; 

2) TXt°'J>, v?XT>>Uvh\ ^'JU-K MJ'J-fe-K +t?t:7'J>. V;U^'J>, v7;Ux-tf-;u 
&tf?x> K-tf-^&i: <7)-9- M ^ b— ; 

3) *>^D7it^, 7x>-i7P^x^>^ % -f>K***», xy>2V^ h;u^>. -fv*-fe/*y* 

7D7it^, ^tf-^-X S?K**»». T"tz5^v>, 7x.ls?-7-ifv<7s x S*tf^yZ % WVi-y 

5) 'T^P7x> s ^P^-tz>,^y^r+»-^ > 0^x> s ^;Ut*^ , P7x> s >rh^ > P^x> 7x/^P^ 
x> s ^x>^x>. -r>K^p^x> s tfj^P7i>, *;u^p^x> % Jr**TJum,^ zf^szfaz? 
x> % 5P7n7i> s ^?Mrt>-:7P7x> % X^P^x>, TJUSy^P^x^&U^T^P^x^&.ifcD 

-So *-*t6©I^XTP-f K^trtifeffiS»J<D't , "e-f ^P7x>. :K?P^-tz>. 37;u:7x^-=>ig ^ x 
-*"5>8L ^-7P^x^-5>^ s t°P^rv^ASl>^x;UtV^A^^L<. -f^P7i>. :K/P^ 

^^0JlCfclNT^ffl^fc^ta-O(7)fji^!)E^illi^gl^|^thMSerial No.879,863BJjjiffl# 
(Loomans et al.1986^6^ 27 B t±J|l) IX|l^£;h,Tl^fctjfc^J^fc3o d<Z>fcii!PI*f#^ 
tl^x^Mbl^, ?#lxS&2,6-v-t-?^^ 

H^ra^So 4- (4' -^>^;u-3' -^-»-2,6— y-t-7f;i/7i/- ;u-4- 

(5' -^W>r>'U)-2,6-v-t-^;u3'xy— ;U;4-((S)-(-)-3' -y^JU-5''-^v 
4rW>T;U) -2,6- v-t-^;U7x/— ;U;4-((R)-( + )-3' -^;U-5' -^W-OU) 
-2,6-v-t-75 1 il/7iy- >»U;S.I>*4-(3' ,3' - v>h+v7P t°t-Jb) - 2,6- v-t-7f 

;u^xy-;u^^B^icfcur^fflrfc-5o 

MI^*^BJlCfcL>TWfflT?fc^tn;^^JS¥l*^@^aiJSiSerial No.051,446BJ$i# (Mueller 1987 
^5^18Bt±il|l)IC^^$tLrt^^(7)T:^^>^o C<DtiiISI(i*#^(D2— t^X^f^Mk 

^^,^iz2ii^±(D^;u^i^^^^7-^p^iz>xx^;u^i>*^p^v-;uxxT;U'(b-a- 

ttS^f (0$?7Xf Ut7-jl^M«l*1-5. (S)-^pJF-tr>-(S)-2-^UX 

x-t;l> % (s)-^p^r-tr>-(R)-2-^;uxx^;u, (s)-t7p+v-;KR)-2-^ji/ 

^U— K (S)-^P^rV— ;KS)-2-^f;i/7fU- K (S) (s) -2-^ 
^;uxx-r;u&i/(s) -^P^-tz>- (R) -2-7f;nxf ^fl)v7Xf Ut7-;l^i, & 
(S) -T-^P^rV-^- (R) -2-^;b^b-Ki:(S) — f ^P^rV— ;U- (S) 

-tfXT'tfP-JKTPXK^ V>^X^C^eTS(Rubia).^jc;Ut*70^i;^'J7(Rubia 
CordifoliaXDltifel^^tttii^/ctCOL atX^^UCaS^^JK (Commiphora) % ftiZ^Z?*^- 
A -7— ^(Commiphora Mukul) (Dfil^^bttai^tlTb^^D^fflCNbtl^o 

(DV^Ut^^hPT'xP— ;u % %~&]15% S $?£L<l^2%~ift10%(PBMftil:#>. &r>*5fo 
0.2%~ift5°/o. »*L<(*«I0.5%-*t)2%(Z>tajfei£SiJ$^-C?^ta)T?fe-6o COJffl^-frlifc-ft 

w^<D^itix<j;y^*£;rv5&(D<^ 
MftTy&±f<oMd>a>M*£Si*-t<6o 

^I^B^cDM^IXfcLxrii. ^(Diteto^isjjJlsffife (scavenging) #J£v;Hf >S£hP37xP— ;U«b 
^V-2,5J,8-^H^^;U^P^>-2-*;U7H>^(m^«Trolox R <hLTrti|g^nTLN-S).S 

£^i£&tf*<DT;u*;uxx^;i^ fftix^ptfjutfu-K ^^Sl/^^i;7;u^;uxx^ 
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<tlicm 2 ^J*^LJ$t]0.01mg~$1J1.0mg s $?f;L<l*^0.5mg~;fa0.5mg^fo£ o VJUtf >i&hP:7xP — 
hP?xP-;U(DB§^i£i!ija)agffl^^ 

V;ue>^hP^xP-;UCDSB(7)^lHl(7)M, Ji«SBSKl2|Hl&o:|?j5|Hl, MF*L<f*2|§L ?W 

i^^*(Dv;ue>^hP^xP-;us^^fio^iiwic^^»c7>B^itiJia6^j(DM#$j^ 

K+#T?fe€>#» LfrU ^JEc«6iiJf^fflsRl^li»C^JKjj|JEJS$5ljBz*)&:i\«$ifti*L, ilttJK 
Jt(Dcm 2 ^i-J^0.01mg-^1.0mg. 5?^L<li^0.05mg-$<j0.5mg(7) B'J^ltih^^J-efe-S 0 
$?£L<I3\ *Mmztel\xmi^^ft&Bmf±&mt2-JL^)\s^i,)l,p-*^isi,^*— 

- TSy^m^iS. 2,4 - v t KP 4r V^Ol/^xy >CD4 — N,N — (2 — X^U^vJU) y^ JIT^S 
^SS^XX^;U;4-tKP^V^>V'-1';U^>(7)4-N,N-(2-X^;U/\aFv;u)^;u75y^ 
S#teXrr;k2-tKP^v-4- (2-tKP4rVXK^rv)^>y^xy>04-N N- (2-X^ 

;u^v;u) >f^75/SAfaixf;i/;4- (2- 1 KpJpvxMpv) s?^>y-r/u^>©4- 

N,N-(2-X^;u^v;U)^;UT5y^m#^XXx;k2-tKP^>-4-(2-tKP^vXh 
^v)^>y7xy>(DN,N-v-(2-X^U^v;U)-4-7Sy^ / il#^XX^;U;4-(2-tK 

p^vxh^v)v^>y^;u^>(DN,N-i;-(2-x^;u^^>^)-4-75y^,tW^xx7 i 
v;ue>ifth=j7xp-;uai;BttitJtA»jf4mic«j»±fzi£(f&*i§^m'M*v;ue>ijfch37x 
mmm. mm&wt'&\zmmzti& 0 ^mm^(DM^mmizm-r^m<Dtzisbizitmmm.t}! 
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0.01mg~i^0Mmg(7)tn:i^^J-efe^o rti14fi<JiSfflji:li. 7BF B 1, $?£L<li10BP B 1£^t£:gflH 

FimcmoTJ£jf fzSBg&@S^2[l]~5ft5llh $?£L<l*2[l]i§fflr$c<!:£mGfc-t<5o *t£L< 

&Jflc£lf ;hJi^#. #£L<(^^ 

7;U7x^-5>^. >7itS>i, ^P^i^-5>gL t°P^>* A. 7x;Hf-*-«/£ s 4- (4' - 

^>^;u-3' -^-» -2,6- v-t-^;u77xy— ;u,4- (5' -^v^;i/)-2 6-v-t-^ 

TJU7jlS— ;u % 4-((S)-(-)-3' ->^;U-5' -'s+Wf/U) -2,6- i?- t -^f 

-;k4-((R)-(+)-3' -y^;u-5' -^v/< -2,6- v-t-^b7iy-;u, 4- 
(3,3' -i>*h*iszfnt°*-)\s) -2,6-v-t-^;i,7xy-;k 7>v^l 7v1i)\,m$*:frvz 

IIWI^^fiO)v;ue>KKP7xP-;us^±Mo3fe<S^MIc^g(Dtft^^J<7)M#$JS 

£*I*U ®^cm 2 jKJt^y^0.005mg~$lj0.5mg. #£L<I*^0.01mg~^0.1mg<7)i5l3fci££lj;&tf 
cm 2 c7)&Jt^y^0.01mg~&n.0mg % 5f ^L<l^0.05mg~^0.5mg(7)V;Ut*>^K=l^xP— 

3o v;utf >^HP^xP-;uS^ta^»Jlimicj£Ji±[z/£(f T&l^ L^U $f£L<li»S 

vjue^hp^xp-yum^^ii^^m^y. v;ue>^hp^xp-;n-fjt^-SE^j(Z)M^^-a-(i 
^4B#r B iHu*-r\ uvmmmoft&-£vmiMt*offl(D& m<Dmmizt$^xmmzti% 0 ztut 

Tt^iiMic^a^v^e^^hp^xp— Ju.&±R^ftmmizmmmnikfcmjBizf ! £± 
M.^mmiz^m(0Bm\f±^m^^mizmmz'Mmr^zt^^t(Dx^ o r^ j t 

&m^(DmxM(&*t)mm?%zt\z&vmm?&zttfxz&fiKft^ 

^mizM^^uvmm(Dmmm^mm^iizm^it^(Diz-\-^x^ii<. u^u nanu^wmm 
mwtmi^&mjxi&^mzztjiism&nmzmmu ii^cm 2 j£jf^y % ${jo.oim g ~?j$img. # 

^L<(ii^0.05mg~^0.5mg<Z)V;Ut*>^hP7xP— ;U.cm 2 J^Ji^LJ^0.005mg-i^0.5mg. $?£L 
<liif$0.01mg~Jfa0.1mg<Dfctjfc^ #£L<f±ift0.05rrig~iift 

0.5mg(7)B^ltih^jT?fc^ o V)\se>M^73Ln-ji,^K-iklmm.&tfBmi±&mi£m.{z& 

m±izjtif tut&i^K &i£L<i£mmznfr%tMz&m*\zm&i£tiz> 0 zam&frwt 
uvmmizmmLx. w-tbuvmmom. mtffiz$.w£mzmm£ti& 0 w*>. zoi^tiiuvii 
mmmmzx. uvmm&moft&x&iMt^nmo&mnmmizmmztiZo 
uvmmfr*<DM&mm\z-tt-fz>&mv>tMzi£^ v;ue>^hp^xp-;u, trc^^j&^B^it 

V;Ut>g£h=i:7xP-;U, fci^^JSt;B^ltii:^J(DSBl&[l](7)i@ffl s ^(^20-^5 
@» #£L<I*^B 20 tf>ilffl Lt^ 0 

mmm^(0±x(D/i-^>^isttmi£^izm^<Dtj:^m^.mm.^mx^ o 
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&J&. MM&G>MM%>foffi M) 70.94Carbomer3teSlig|5^J(R.I.A.Corp.j()N^Acritamer^?lJ^m 
15) 0.23T;U^r;U/N°^>ll 0.90^U-b'>/> Z.5QfcmkJ2 l )^J+ 0.09-0.15ES^-h'J^AEDTA 0 10 
•fe^UTJUP— ;U 1.25X^T'J>^ 0.75^'J-tr'J;UX^TU— H O.BStK'J^^^U^-tT'J^ 
;KICI AmericasJnc.A^Brij^lJ-eriiflS) 1.75=33— TJ^'JU— h/TD^Y U— h 2.00C 12 ~ 

C J5 T;U=1— ;i/^> x /X— K(Finetex,Inc.^t>rtT|5CDFinsolv-TN) 2.00V;Ut*>^h3"7xP— ;U 

2.00^"^5 1 ;uyHJFvv>^-^— h 7.50K>V f ^xy>-3 1 .00^-7^1, vp^UPABA 1.00v^n> 
0.30>T5^VJv-;U^ O.IOX^U^T^'Jb— h^S^t* 3.80^P«» 0.10 Z(DD-v 3 >lii 

ttmM*iit!fcuvii§ii(cj;^ 

0.5mg/cm 2 COV;Ut*>^h3^xP— ;U^^0.5mg/cm 2 (DH^(titto^J^UVBi^(DiSMlCJ^iS 

^^^MrV^^— K ^>y37xy— ;U-3. &l/7|-'i7^;Uv^;UPABA^±$p5j£t%ligp^ 
-4-yh*V^>V*?x/>;&tf^;H£cD;S^^^ 

v^>i/^u^>(D4 > N,N-(2-x^;u^vju)^;uT5y^.M^xx^;u 10.007k (If §g) 
47.545/>^;u-rvv;u/WK s.ooi^^yu^ux— h 8.ooc 12 -c 15 t;up— h 

(FinetexJnc.fr£ltji5a)Finsolv-TN) 8.00y'J-tz'J> 3.50X^U>7 V ' , JU— h^K^f* 3.80V JUbf 

>l£h=ivxp— ;u 2.oo-iz^;u7;up— ;u i.75tK'J* ^vx^u>x^7'J;ut;up— ;kici 

Americas,Inc.^^Brij^?iJ1?rTii5) 1.75X-T-7»J>Ift 1.25$f'J-feM;U*T"7U— h 1.137\Mr;U/^ 
0.90 ~^^b^^> 0.40v7^=]> 0.30*;i/7|5-7— ttJSIIWfS«IJ(R.I.T.A.dorp.^€)Acritamer|R 
5IJ-CrfraR) 0.23-<5^y'Jv=;HSi 0.1 07X1^73'^ A 0.15^Pv> O.IOEa^h'J^AEDTA 0.10 

::<Dp-v3>I*^11iiHM*uv^^ 

fc^o^0.5mg/cm 2 <DV;ue>^hP7xP— ;US^0.5mg/cm 2 (7)B!):^ltih^^lJ^UVI^i|(DttM 
l^jta-r-S^lcH-^VdricDP— S/3XDffiffljb«jgfflT?fe5o P— *>3>A<UVl»Sllfr4B#|yi*T?3Kt^ 

4-(2-tKP^vXh^v)v^>VV;U>^>(D4-N,N-(2-X5 1 ;U^JF'>^)^5 1 ;U75y^,t. 

#^xx^;uA<±t^mMi^Wlc2,4-vtKP^v^>y^xy>(D4-N,N-(2-x^;u^ 
*>;»V)WUT5y3?JBL*»x^T-;U, 4-tKP^vv^>vV;u^>(DN,N-v-(2-x^;u^ 
^PvJU) -4-T5/^,ftWltxx^;U. 2-tKP^>-4-(2-tKP4rvXh^i»^> x y7xy 
>(D4-N,N-(2-X5 1 ;U^v;U)^5 1 ;U7Sy^m#^XX J r;U, 4-(2-tKP4rVXhJpi>) 
V^>VV;uy^>CD4-N,N-(2-X5 1 ;U^4 : -v;U)J> l 5 1 ;UT5y^m#^XX7 L ;U > 2-tKP^r 

i>-4-(2-tKP+vxh^v)^>y^xy><DN,N-v-(2-x^;u^v;u)-4-T5y^E 
W^xx7 i ;^.I!ct^li4-(2-tKP^vxh^v)v^>yV-'^x^>(DN,N-v-(2-x^ > ;^^ 

M. # £fi£1fcl©jM%fl£«a?fi 20.007|-'75 1 ;U/^U57 i — K 10.00'7*'J-tr'J;U-rvX7 L TU— h 4.00^- 
^f;i//h+yyW-h 7.507|-^V^>y> 3.00/-K'jXTU>(AC-617-A,AC-6-A,Allied 
Chemical*)^ rfTBS) 2.007;U^;U/^'<>^ 0.30^'J-b'J> 2.00V;Ut*>^hP37xP— 2 00>f3? 

t°p7i> 1.007KOHI Si) m m. zoa— ^a^ltM&s&iMtuvmmiz&i'W&zLZtizmM&Wi 

flJ1"^fc^(7)^F^3iffllC^ffi-efc^ o ^0.5mg/cm 2 <DV;Ut*>^hP7xP— JU&tfftjO.Smg/cm 2 
OB'j&lflbfcaik&U^OJ^^ 

p-vav^^ffl^^^fc^oP-va^^uvBi^^BtFBl^^UNliuvBimitSO^-eic^ 
^-^;uyh4ri>v>^-y— hSt^^v^>y>^3>^t^(*l^^fi*Il^2-x5 1 y^^v>;^p-y 

h+vv>t>-K ^JMI^vi^VV'OM^ 2-tKP^rv-4-yh^rv^>y^xy>S 
•<^p^x>^±$p^iM*gp^fi<JlctKPP-'UTy>T-b7 i — K ^P^F-tr>, ?;u:?x^=:vB£s 
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^yni-^m. >?P37i:f-=>i&, e p^>2>a, 7i;ut*^-^ % 4- (4' -^>^>-3' 

» -2,6-^-t-^;u^xy— 4- (5' -^vy-r^) -2,6- v-t-^fji/7iy- ;k 4 

~(s)-(-)-3' -^;u-5' ^'>/'T>'U-2,6-i;-t-^5 1 ;u7'xy— ;u N 4-(r)-(+) 

-3' -y^;U-5' -^W^U-2.6— ^-t-^;U37x/— ;K4-(3' ,3' -v*MP:>:? 
Ptf/J-— ;U) -2,6-y-t-^l/7i/-^, ^>vX£(ManjisthaK ^v^KGuggaOStX^nt) 

tfijiv B*£itx^;/?£fi^o;M3-&ffi^ 

J&i* *IM_(&a*%* J r> J 7 :, J : 7 , 7y<7X 19.25^7^-7^1- 7 'V^X 19.257-bU> 19.25^y"J> 
15.00^^;i U.857t<P^J^i>^J^PABA 7.00^>V7xy>-3 3.00BHA(l9jJ&£lJ : ^JHbtKP 

*v7-v- ;u) o.05^nt°;u/\°^> o.iov;nf>i£H=37xP— ;u 5.oo§ *4 jS * croxf^^ 
*i*fi^rtLM*«teuvi»Riz<fcy5iiBc£ft^ 

<DP#^(DUVB§MitiftK>:t*it-6c7)ici-^ 

UVB§»lKr4B#M3retflM±UV« 

^W;^vy^;^PABASl^*^>y^xy>-37!»<±$|5Iel^ligp^•6<Jlc s 2-x^;u^^>;u P -yh 

-So 

fifcfr MJ^MMMMEg^-h'J^AEDTA 0.05T;U^r;U \°^^>^1 0.30Carbopol(7KUT^»j;Hta 
£-f*-B.F.Goodrih Chemical^ brfillR) 0.20</'J-feU> 2.00Laureth-23( : 5'7 l J J >U7;U=l— ^K^tK'J 
X^U>^'J=]— ;UX— ^;U) 3.00y;Ut^>X J 5 1 7'U— h 1 .50;j-^;bv^,/UPABA 3.00v>^Z] 

> 2.oox^TU>'UT;u=i— ;u 6.ooh'Jx£/— o.20v;utf>i£h=3:7xP— ;b 2.007K(¥f SI) 

ICWffl-Cfc^ o *tl0.5mg/cm 2 (7)V;ue>^h=l^xP— ;U&t>lft0.5mg/cm 2 (D B*£(fjJ:#)Sl]£j£Ji 
B#^£T'il!aMiUVB§ii&30^ 

*^;uv>^;uPABA^:£:^i£iM*gP:^A*]ic % 2-x^i,^v;up-yMpv:>>7->— K ^ 
;uyh^vv^>V r ^;U^>.2-tKP^v-4-y^vK>y^x/>SU*^tL^(D;l^^-^tt 

0JVIB!&(t;fc14iil§Iffl^;u£ffi^(Z^^ 

■So 

Jg # l§i^!fel<Dfim%7K(ffi Si) 50.007PX 38.00Carbopol 1 .00^'J-tr'J> 3.00^;U/^/<> 
6.20hOx£/— 0.902-7x^;U-^<>v/hV^^X;U7tN>^ 2.00:t^4rV/— ;i/-13 

(xh*v;Mb:r;u^u7x/— ;u(c 8 h 17 ) (c 6 h 4 ) (coH 2 CH 2 ) n OH, n=^tsjfiti3) i.5oy;utf>gg 
hn^xp-^u 2.oo?Sfe£ij;&tfW¥4 35 fi ca)7Ktt^i<f*aitt5RiMilSttuvi»||(cj;y5ijBc$ 

;u£uvB§®i£iiuic!!i^>:fc*i^6<Dic^^ 

B#ffelHiTfrei!aMiUVB§R30#&3:^K^ 

Jo # ^fifiJc^^fifio/jb^-y^^h^^^x io.oo/^^> lo.oo^-try^ io.oo^v^Pt°;u5yx 

t— h 5.00i£;fi 58.6b^-^^v^;UPABA 2.50^PbfJU/<7'<> 0.10BHA 0.05V;Ut*>^KP^ 
xP-;U 2.00^P*-fe> 2.00#5|i4SU*®fe*4 35 » C<DBttlty;H43&tt«lM*«tSfeUVI»» 
i::<£y3l&c£;ft3^jI£fflflJ?-£^^ 

>ih37iQ-;k ^j0.5mg/cm 2 OBSt(tlhtf)Sli. S^0.1mg/cm 2 (D^P^r-t>^UVBi^S 
iiiJlCj£j»^;:fciI«(Dl::+#£:»^ 

^^^v^^PABA^^^LNl^^Wl^-X^^U^v^p-^h^vv^^— h> 
>Mrv:><>y>OM*>.2-tKP*i'-4-*h^ 

^P4^^z>A^S|5lJtl^liSP^fl<]IC/^'l'KPP;^5 l y>T-l2 : r— h, ^V^P^x^ ^;U37x^-=> 
tt. >37x^-5>^ % ^P^x^-5>^. t°P^rV7DA s 7x;Ut*±^s4- (4' -^>^;U-3' - 

-2,6-v-t-7f^7i/-jk 4- (5' — ^>y-ou) -2,6-v-t-^;u^xy— ;u x 
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4-(S)-(-)-3' ->^;U-5' -/v^>y^;u- 2 ,6-v-t-^^U7xy— 4-(R)- 

(+)-3' -^;u-5' -^vy-r;u-2,6-v-t-^;u7xy— ;u s 4-(3' ,3' -v^h^ 

Ml£JteSL*%=fV;fi 5.0 v>7P^rj> 20.0 -fV^Pfc^USUX^r— h 5.0 BHA 0.05V;Ut* 
$i>tUX-h 1.0 ^-^;Uv^;UPABA 1.5 ^Pfc^U/^K^ 0.7 V;Utf>g£hP^xP — ;u 2 00 
ii * -<AB!<Wimi?feilHM^^ 

RffjSffl$tL'S(7>7b^ffl'efe^)o 0.5mg/cm 2 (DV;ue>^hP^xP— &j0.5mg/cm 2 (D B'j&tf-lhtf) 

#J£UVB§liiafrj£jf^;£«t'&(Dlc+^ 

F B 1i!irST1::j!£^tauvB§m&30^ 

*^Uv^;UPABA7&<3>^ilJaM*^#^ 

^h^vv^>vV;u^^>.2-tKn^v-4-^h^v^>^xy>^u:^n^<D;S^-ea^ 
MIX My£^*&vUP— ^^K^jS B'J&l+it^xv;^^ 

f£ ft BMM<DMM?/o7k ft -.mWk 57.1 n 80%7K;t;&(Sa;S5iJ) o.io^;u/^^> 

0.20Carbomerite^lli5^y(RIA.Corp.^^Acritamer^5lJ"er|Tl5) 0A0<f l )-tz'Jls 2.50-^K"J r >A7';U 

^Tpjx— ^;ux;u71n^— K7-*>tt?Ub£ij) 0.1-ott tS:mffiggft i.75pux^p— ;u 

LOO-tz^U/^US^r— h 0.20PEG-22/KT r v;uy;P— ;U#E-&<* 0.20X^;b/^'<> O.IO^Ptf 
JU/^'O 0.15cp^lJ^— X. h'JX^y— 0.10^fe^lJ^Ut#*4:FD & C Red No.4(1%7K 
0.03^#J;i 0.03v'JP— >ffi:v^P^P>/i?^=l>P7KU^-— ;K90:tO) 9.50v->7Py 
f3>/^f3/-;K 13:87) 5.00i/^P>TP> S.OO^x^Uv^PV 1.00Pareth-15-3(;l-& 

^j^c^-c^flgflfiT^p— yKD/K'Jx^L^yjp— ;nxf;k ¥^=3^e;ueo) 2.oo^-^;u 

*MF-*»>-^>— h 7.00'<>V r 7x/>-3 0.50^-^P4riz> 2.00VJUtf>I£hP37xP— ;U 
2.00C 12 _ 15 T;UP— ;UK>^X— h 2.85 mmUmffitomft&iTekmar Model RW-208t^-£ 

— , IKA-WERK. mMyU)&ffittm%til*iZ£<D^Pl\Zt$[,\X. 7K> /^>T"^>. ^;U/*5 

yj-tr'J^&tf^JU**— h?Wb#J£fa72~75°c£T?7MU ;l^-t<£>„ H^I^KjS&^Ic 




-jZoym 

^lcJ:y$t]72~75 0 C{z$t^-r^o 

l^T^80-85°C^T*ftl|ft-r^o Z(Dtif&X\ S^lfih^^J, ^P^^&tfV^bf^llhP^xP 

&o~75 o cizfci^x^5ftmmm?&o^)\sV3^&%^^ 

(pH6.5)£^&iij£ri$-i::&63reS£^ 
50 o c£r*;^u^fe^;&tf^#J;S£^ 

'So 

#ttflT— ^lc?I^>S 0 7K^;SxT;Uv3>$v'Jp->^fc}fi4} i L^A<t>P— va>ff2H<D«i)St 
c<£My£#*&P-v3>l*mt±l£lM;^ 

RfriSffllC^-ffl-efc^o ^0.5mg/cm 2 (DV;Ut*>^hP7xP— ;K ^0.5mg/cm 2 (D B 'j^lfih^^JS 
tfift0.1mg/cm 2 (D:^P^>£UVIl§mfiM^ 

ii^-efe^oP— va^A^iticuvBS^so^^u'uvBiM^B^PH^-eicjiffl^^^iiM 

fci6lC^0.5mg/cm 2 CDV;Ut*>^hP7xP— ^U. ^0.5mg/cm 2 (D B^lfih^^lJSl^^O.lmg/cm 2 
&^^ a ^^>&feMlZft^t5i±&(DlZ+ftt£MVMBWl\£\s #>J*.l£4i B2g!clM3:3(£jk JI#]fHllC 
MoT, ^J^I*1iir B 1<*:y^<^ffl^T^cJ:^o 

^^;Upth^vv>^-hS^>y7xy>-3^±^tN|*^WlZ % 2-X^U/v^>;Up 
->h4vv>t>-h, ^f^H^h^v'^/'OU**:^ 2-tKP4rV-4-yK^v^<>y^xy 

w^H^m^vm^Hxtmm^izmm^mm^^Hho 
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» -2,6- 4- (5' 'v^rS/Z-Ob) -2,6-v-t-^l/7i/-jk 4- 

(s)-(-)-3' -^;u-5' -^v/>r;i.-2,6-v-t-^i/7iy- ;u s 4-(r)-(+) 

-3' -**)V-5' -^Jri>yi';U-2,6— y-t-^7xy- ;U S 4-(3' ,3' -v>Mr*>:? 

-2,6— y-t-7f;i/7i/- Vvfifr. JSLXS^^m^^m.^ 

ML£t fI^5jTOJI*%i^;S/-Vi>;ft : H(t/^(50/50) 61.617K 10.002— fcKP^ri/^PfcfA/y J-fc'J 
jux— ^.oo^-h'j^A-Vv^U-b'j^ux— ^;ux;U/tx^— h 8.80-V->llgjtf]|g(CnFA) 4.oov;ut* 

>ih37iP- ;U 5.00^*4 1.40NaCI 1.04Na 2 SO 4 0.34Na 4 EDTA 0.06TiO 2 0.20Jaguar C15('77'— 

fcKP^r^PtfyUHJ^E— ^A^P^-TK) LOOMerquat 550(7K'j73$— 1.00<J>»J$#(^ 
feffls R&JRJW, ^E^^J^if) 1.55 _hlB*§^(*^<D^lcLTl@Si$^ 0 

^T^>^IH 29.8%(7)7Ks 52.7%CD50/50^g/-^v(T/Cn)5l^, 16.7%(D^-h , J r 7A-Vv 
^U-fe'J;UX— ^;UX;U7fx^— h^— 3.3%-VS/5K»IflB!l*It(CnFAK 3.1%(7)2-tKP^>3f 
Pt^Uyj-tr'J^UX— ^;U. St>*0.2%(DNaCI^^-r^5^'7X(D^127.6$|i$i^150~200 o F(65- 
94 0 C)|CiDiftf i>o $^JlO.O$|5(D7K^aa^^JAGUAR C-15£;!A-T&o 2a*T?V;Hf>»hP:7xP 

«f=Aic^50mmHg$6»jE^]-ej|sE<e**$-i±SoC:*tt)a>5?— K;u£-j£p— ;usntxfi^iii^ 
lixs -ftp— ^i+Lfcecf A,*— K;u£MU /i'TfSSirtCAU, ;l^*lrta>&) 

99.1 §P(D^— K;HC0.20g|i(7)TiO 2> 1.4«$ 0)5*4* 0.15SB<DJtfeSI}8jaL 0.15$&(7)^40%(7)EDTA£ 

P-^iltli 3^P— ;K77Slt^;U^^;T(DP— ;U^85-105°F(29~41°C)[C|S^Lf-o ;1 

JiKJ^&Wt6#xm mi£<Df&mm&1fo9O o F(32 o C)0/<ls)\,}&fgRlt^ 10°F(43°C)(D5fe4s5;g 
ftI^^-r^offll^iS^liX|S(^rBllC$^40~65rnmHg(DS^^RlBg(^'r^— IS— $ftj£ff2*|T? 

cih^u^MfcDm^b^cD&fflii^M 

A<DV;ue>|ftKP7iP— ;U(DJfi*^<7>^«©fcft<D*ffl3&^®$tt««o^0.05mg/cm 2 <D 
V;Ufc*>MhP:7xP-;U?&<UVB§MltiriZj£^^ 

£oh>Tl^;/hfc*<UVllM|4B#|H]lft£^ 

0>jXHbf£>f#<b£ij ^btt/H^^b^JC/'&ltrA— X|§^)$TIBfiR»3&>P,iS«-r*o 
XV;Uva>;M;t(A) JI^0)fi*%DRO7K 1 52.632- tKP^>^Pt°;U^'Jir'j;UX—^;U 
1 5.00^-h'J 2v7~'J -t 0 ;UX— ^7U7UU**— h (90%-^ v/IOiKM) 

-50%;£t£ 12.06-^"h'J r !7A^ r 7P^r — 33%;§t£ 6.66PEG600 4.007 PXK^ju 
LOOLexein LPnOPCJH^K^^tb^gG Jl) LOOX^fTV^gg 1 .00<7X>|£ 0.30V;Utf >g£hzi:7xP 
— ;U 5.00Jaguar C14-S(-7*7— tKP^V^Pt^Uh'J^EX^A^P^^K) 0.25#*4 0.20FD &. 
CRedlfe¥4#4 0.20^ l ) JUT )^—)U 0.207;i/^r;U/^'<>*5 0.30Germall 1 \Mn.& % J*)*>=.)\, 
mm) 0.10Na 4 EDTA 0.10 1 - Si^;fi^lCj:y^MLfc7XA-46Ptl^J(>rV^>-^P/N 0 » (B) 
(100g;mUI;^^6.4g) 

dro7k^7i.i°c[cl, ^agua r m^^mwLW^isii-^ 0 mn^m^uji^. zzomftzm 

^^AD-r-S^hU^Ayj-trP— ;ux— t;u;*ju**— K ^HJ^A^p-OuIt-^pv*— h v 

^'^UT^UP— PEG-600. /<7^S, EDTA. §£¥4. 2- tKP^rV^Pt^U^'J-tz'J^UX— ir 
JU. X^7'J>g£. TOIK^K ^x^i&Rtfyjutf^Sthzi^xP— d<D;g£#j£;j5a^135 
~140°F3re#^U#<Dj£#£3g;$fc^ 

7;U:s^Afr|c;^T«;^L7iXV;Uv3>^^^ 
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i^mizm/sbnii-xm^iy— j\y^^^ 0 ^uE.A-46mmM^x^v^{ze°/o<DmmMR 
94%xv;uv 3 >;iifii;£j:y/ c f^^ 

;ue>igh3?iQ-;u£uvfl§^ttifticj£jf iz>;fc«^ 

MS£^3^fi*%^ _ K , JOA^'^P-<;U^JU^>— KAcylglutamate LS-11) (28) 22.00-^h'J 
^A^K^-fb^Il^/l/^— h&tfnn-OkJ^U^— KAcylglutamate GS-1 1) (28) 3.00tK'JX^U 
>^*'Jzi— ;U400 10.007K'JX^U>^'JZ3— ;KM.W.6300) 
^EyX^TU— h 5.00^'J^VX5 L U>(20) 

V^Ut^^yX^rTU— h 3.00V;Utf>g£h=l37xP— ;U 5.007';U7'x^-5>it 5.002-X^JU^ 
*>;MMPi/*»^— h 3.007k 33.50^'J-fe'J> lO.OOS^&tflftJgf #J M(q.s.) 

>yg=i— /-H'jx^u^yj^— ju^/x-rTU— K TK'j^vx^^vjufc^^^TU 
3n!SSUi:^f)-fti:iS»f«. W>£mf*L&Jb<&5£Jjn-ra 0 ;g£^£**j60°c£-e;^£PU # 

v;n£>i£hn37xP— ;k ^;u^x^-=>it. Sl>'2-x^;u^v;uyh^»>^— h£j£jflc 

— 0.05mg/cm 2 tf> B^lfihi6^JSU*0.01mg/cm 2 CO^^7xi-5>^UV^^il:HfllZj^JtlC^ 
W-T^CDIC+^-^U— ASI^(D*CD^ffl^®^-efe^oSltA/^UVBi^30^^-eieiN(* 

^i^h^v^vv^uy^^-tKp^^-yK^ 

s^^rt. mwtoizmmommrf'&ztiZo 

yjuy^i-^mtiK £MUMi^itt(ztKPruu^V*>7^-K -T^p^x>. ^P^-b 
>s ^x^-5>lts ^^P7it5>it, bf p4f->*A; ^x;ut'^-^. 4- (4' -^>^;u-3' - 

-2,6-v-t-^;u^xy-;u. 4- (5' -'Mrv/^ou) -2,6-i;-t-^;u^xy— 

4-(S)-(-)-3' ->^U-5' -A^y/-^-2,6-y-t-^fjl,7iy-;k 4- (R) - 
( + )-3' -^;U-5' -^yy^;i/-2,6-y-t-^;i/7iy-^, 4 - (3' ,3' -v>h^r 

v^pt°^--;u-2.6-v-t-^ r 5 1 ;u3'xy— ;u s 7>^, CfyJiji,^ RXS J ttih><D : M'£V>ivWt§k 

znT^nntoizmmjimmtfmbth&o 

2.27> Z E— ^A7-!7UX-9-^7x- h 40NaCI 0.5V;Ut*>^hP^xP— 5.0t^f ;bv^f ;i/ 
PABA 7.07K 68.1#f4S.i;S i aji)c^ 1.2 T^-^A^O'JJU+NU^x— K J^-^At^UT. 

-;u;Rtf*v'? 1 ;uvyT;uPABA;&u*Wf4;Rtf^ 

Teckmar R 5;H^^70 o C-e253 s r H 1}l^-r^>o 

^W;Uvy^;UPABA(D;*«^^HglcT^oi^0.5mg/cm 2 (DV;Ut*>^hP^xP-;USt; 
0.05mg/cm 2 (DB!):j|ltih^^J^UVBSISiE^SlJ^^;^ffi^^CDIC+^^vA»>'^ — (7)iT?fslffl'^"'2) 
CD^ji^-efc^o v^>^-A<UVB§m30^^lN|i4B#F^M*T?(Ci$ffl^tlTtllS6*IICiH]^ 

^-^^Uvy^;UPABA7b^$PsE^lig|i^fi<j(c. 2-xh*v^*v;u*h*vv>:J-7t— K 
^h4v^^;M^, 2- tKp^rv-4-yh^v^<>y^xy> N t^f;Mh+vv>t/- 

^^x^S^^^iguiiSP^MlztKPri^^/^y-tr-r-Ks -T^p^x> % ^P^-tz>, 
^x-^-5>^. y^P^x^S^, eP^rV^jA,7x;Ut*^<7,4-(4' -^>^>-3' 
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»-2.6-v-t-^;u^xy— ;u.4-(5' -^w>r;u)-2.6-v-t-^;u^xy-;u 4 

-(S)-(-)-3' ->^;U-5' -^W^l/-2,6-i;-t-^;U7i/-;k4-(R)-' 

(+)-3' -**j\,-5' -A^>y^-2,6-i;-t-^;u7i/- 4-(3' ,3' -i^h*- 
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